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GLOBAL SIGNIFICANCE OF BROWN CARBON I.

Light-absorbing carbon (Andreae & Gelencsér, 2006)

Brown Carbon
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BC Tar balls? HULIS

80% 50 nm 20%

(Chung et al., 2012)



ATMOSPHERIC TAR BALLS |.

* Abundant in biomass smoke plumes
(Pdsfai et al., 2003, 2004; Adachi és Buseck, 2008, China et al., 2013)
* Perfectly spherical
* Refractory (no damage under electron beam)
* Typical size 50-500 nm
* Externally mixed
* Homogeneous contrast in TEM
* C/O ratio 6-10

* Lack of graphene microstructure
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* Liquid tar droplets
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* Charring/polymerization
in the fire zone
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LIQUID TAR PREPARATION |.

* Dry distillation of European Turkey oak
(Quercus cerris) in a Kjeldahl flask

* ~ 170 g wood chops of ~ 25X10X10 mm size

* Heating at ~ 25 °C min~! up to 530 °C

* 40 ml liquid tarry condensate




EXPERIMENTAL SETUP FOR TAR BALL
GENERATION FROM TAR EMULSIONS I




MORPHOLOGY OF LAB-GENERATED I
TAR BALL PARTICLES AT 600 °C




CHECKLIST FOR TAR BALL PROPERTIES ||}

Attributes of atmospheric tar balls

Perfectly spherical v
Refractory (no damage under electron beam) v
Size range 50-500 nm v
Externally mixed 4
Homogeneous contrast in TEM v
C/O ratio 6-10 4




MEASURED OPTICAL PROPERTIES OF |.
TAR BALLS

Mass absorption coefficients: 0.8—3.0 m?g~! (550 nm)
BC ~7 nég™! (Clatke, 2004); HULIS ~0.032 mPg™! (Hoffer, 2006)

® Angstrom coefficient (agueous phase)
Angstrom coefficient (oily phase)
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DERIVED REFRACTIVE INDEX OF |.
TAR BALLS

Laboratory generated tar balls: 1.84—0.217

Carbon spheres from ACE-Asia: 1.67—0.271
(Alexander, 2008)




concrusions |l

* TBs lack fundamental properties of BCs
(Petzold et al., 2013)

* Yet TBs are suprisingly close to BC in
absorption efficiency

* TBs may be even more significant
contributors to light absorption in ABCs than
reviously thought
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